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neutron capture nucleosynthesis:
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r-process elements in metal-poor stars
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the main r-process
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potential main r-process astrophysical sites

BH-Torus Phase: Disk ejecta
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the weak/limited r-process
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potential weak/limited r-process astrophysical sites

All potential main r-process sites, incl. mergers:
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potential weak/limited r-process astrophysical sites
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the | process
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potential | process astrophysical sites

convective He burning in AGB stars
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neutron capture nucleosynthesis: -
required nuclear data

neutron capture rates from KADONIS

masses
beta-decay rates
neutron capture rates

beta-delayed neutron emission probabilities
fission rates

fission product distributions
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neutron capture rates for the weak/limited r process
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(a,n) rates for a SNe weak/limited r process
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neutron capture rates for the main r process
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neutron capture nucleosynthesis:
required nuclear data

gl 1
beta decay rates and P, values el
from NUBASE 2016 ) ..:.E=:'= .
. ;.§=§ g masses
-t e Eﬂﬁﬂﬂﬂ beta-decay rates
_ N neutron capture rates
T o .
aiifn o (OO0 beta-delayed neutron emission probabilities
w guget 8 R fission rates
gl e L HE fission product distributions
: SR 2o neutrino interaction rates
01 E (a.,n) inferaction rates




beta decay rates for the weak/limited r process
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P, values for the weak/limited r process

50 [ TETTrTTTr TYrrrrrrery 'vvv:v: T T YT YTTTTTY TYrrreory ] ‘o
45| . 1l
sol 20 3 .
L wiekt 6 % 101 : T T T v r r T v T v
G TESES S ¢ : P,n Moller+2003
:. :-o . .—:-. ‘é 0—_ A P-ln :O . ‘
30k (":': . i1 & 107 W\ P, maximized
: ne our experiment g A
25k Bl & S0V \}ﬁ , )
] [ P,, maximized ] — 10 E
09\ " h <
é_' POE ccncnas b sl T P 3 = [
g 40 50 60 70 80 90 10'2 3 3
) N 3 ]
. ."') N
S O BRIKEN proposal, 103 [ )
A= Rykaczewski+2014 §]/ :
£ !
%‘ 8 © 10_4 N B I R SR B U S
<
E02 60 80 100 120 140
AD = A
o7



beta decay rates for the main r process
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beta decay rates for the main r process
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beta decay rates for the main r process: «

. | === Th - = mmmml
350 v gl T 5D
| | = =Il | |
—3.75F ==== Eu g m EmEmE =
[ | I=Ill | |
—4.00F ] nE ;l:.:.. .
N —4.25¢ e
b I m
& 450} 1 TF
g FEEE
475} {1
—5.00F '," ]
_5.25F -
1 " 1 I 1 1 1 1 N = ]26
0.25 0.20 0.15 0.10 0.05 0.00
Y.
= L L b
=II== 0 e
o BT o Holmbeck, Surman,
g - s Sprouse, Mumpower,
- Vassh, Beers, Kawano 2018




neutron capture nucleosynthesis: -

required nuclear data ="
masses from AME2016 LY ok

T i masses
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ol ol fission rates
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Impact of systematic mass uncertainties

Abundance pattern ranges for 10 distinct mass models

Coté, Fryer, Belczynski, Korobkin, Chruslinska, Vassh, Mumpower, Lippuner,
Sprouse, Surman, Wollaeger 2018
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deducing r-process conditions from abundance
pattern details: the rare earth peak
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deducing r-process conditions from abundance
pattern details: the rare earth peak
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mass modification parameterization:
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deducing r-process conditions from abundance
pattern details: the rare earth peak
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updated reverse oosl & AwEzOs

A CPT at CARIBU
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updated reverse engineering calculations +
new CPT measurements
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rare earth masses: experimental prospects
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Calculated Fission-Barrier Height
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summary

Detangling the origins of the heaviest elements via various neutron capture
processes continues to be a key priority for nuclear astrophysics.

On the nuclear side, Argonne experiments are reaching the increasingly
neutron-rich nuclei whose properties shape neutron capture nucleosynthesis
and may provide key insight into the astrophysical sites of production.

We look forward to advances at CARIBU and the upcoming N=126 factory
that will facilitate measurements of important masses, beta-decay
properties, and indirect determinations of neutron capture rates.
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